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STEP-UP GEARING 

Technical Field 

The invention relates to a multiplier of revolutions. 
Background Art 

There exist many known apparati applied for changing revolutions, the principle of 
which is based on gearings, friction drives and other ones. Besides permanent drives 
there are known changeable drives, both changeable smoothly or by stages. 

With respect to the international application PCT/CZ97/00034 there is known a fluid 
machine comprising a fluid storage tank, provided with an inlet and at least with one 
outlet nozzle. In the flow area of the outlet nozzle there is mounted, on a holding 
device, in a manner enabling free rolling along the inner wall of the outlet nozzle, at 
least one rolling rotor represented by a body of a rotary shape 

From another international application PCT/CZ99/00027 there is known an apparatus 
for changing revolutions which comprises a stator, the internal diameter of which 
decreases in the direction of its longitudinal axis, and in the stator there is seated a 
rolling main satellite which bears against the internal wall of the stator, and the main 
satellite and/or the stator is seated in an adjustable way in the direction of the 
longitudinal axis 

The technical solution aims to utilize an angle deflection of the rotor shaft of the rolling 
fluid machine or of the satellite shaft of the device for changing revolutions, which has 
an appearance of a conical motion, i.e. a precession for the next change of 
revolutions. 
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Disclosure of Invention 

The mentioned aim can be achieved by means of the revolution multiplier according 
to the invention, the principle of which resides in the fact that it comprises a source of 
a precession motion, from which a rigid precession shaft is protruding, which is 
provided at its end with the first friction area, on which the second friction area is 
bearing, and the axis of the precession shaft, at a standstill situation, is coaxial to the 
vertical axis of the second friction area. 

The multiplier of revolutions according to the invention makes it possible to multiply 
original revolutions by means of a simple device, the function of which is based on a 
completely new and so far unpublished principle. 

According to an advantageous embodiments, the source of the precession motion 
comprises of a liquid container with a rotary internal wall, which is provided with a 
liquid supply and at least with one off-take. In the longitudinal axis of the liquid 
container, there is mounted, in a rotary way and swinging one, the precession shaft, 
the end of which in the liquid container is provided with a rolling rotor, and the 
opposite end bears the first friction area, on which the second bearing area is 
bearing. 

To make the transfer of final revolutions easier, it is advantageous to connect an 
outlet shaft to the second friction area 

According to an advantageous embodiment, one of the friction areas is of a convex 
shape, while the second of the friction areas is of a concave shape. 

According to another advantageous embodiment, the first friction area is of the shape 
of an annulus and the second friction area is of a convex shape or the second friction 
area is formed by a part of a ball. 
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According to another advantageous embodiment, the second friction area bears 
vortex elements. 

For improving the flow, and in this way also the function of the multiplier of 
revolutions, it is advantageous, if the flow-off is formed by a drain which has at least 
one inlet, arranged inside the liquid container and at least one outlet arranged outside 
the liquid container. 

Said drain may be led, at least partially, inside the precession shaft. 

According to another advantageous embodiment, the drain is provided with an outlet 
arranged axially at the end of the precession shaft, and/or it is provided with an outlet 
arranged on the precession shaft laterally between the first friction area and the 
second friction area. The second friction area can be formed on a ball, which is freely 
shifted on the precession shaft. The ball can be provided on its sides with vortex 
elements. 

To achieve a higher variability of a revolution change, it is advantageous, if the rolling 
rotor is axially adjustable, and if the rotary internal wall of the liquid container is of a 
conical shape. 

Brief Description of the Drawings 

The invention will be explained in details with references to drawings, where in Fig. 1 
to 3 there are shown three examples of embodiments of the multiplier of revolutions 
according to the invention, having various embodiments of friction areas. 

Modes for Carrying Out the Invention 

The multiplier of revolutions according to Fig. 1 comprises of a source 1 of the 
precession motion which is formed by a rolling fluid machine, known e.g. from the 
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international patent application PCT/CZ97/00034. The source 1 of the precession 
motion is provided with a liquid container 5 with a rotary internal wall of a conical 
shape, which is provided in its lower part with a schematically shown liquid supply 6, 
and in the upper cover with an off-take 7, comprising of a system of outlet nozzles, 
concentrically arranged around a suspension joint 13. In the upper cover of the liquid 
container 5, there is rotatingly and swingingly mounted a precession shaft 2. The 
name "precession shaft" has been applied to emphasize that this shaft performs a 
precession motion consisting of a rotation of the shaft around its own axis and of a 
simultaneous run of a lateral area of a hypothetical cone. One end of the precession 
shaft 2, viz. the end arranged in the liquid container 5, bears a rolling rotor 8, and the 
opposite end of the precession shaft 2 bears the first friction area 3 which, as to this 
example of embodiment, is of a concave shape. The second friction area 4, which is 
of a convex shape and bears an outlet shaft 12, bears on the first friction area 3. The 
second friction area 4 is forced against the first friction area 3 either by the own 
weight of the second friction area 4 with the outlet shaft 12, or by an unshown 
pushing device. The rolling rotor 8 has the shape of a hollow hemisphere, turned with 
its open side against the direction of streaming. If no pressure liquid passes through 
the liquid container, the precession shaft 2 takes a standstill position, and its axis is 
coaxial with the vertical axis of the second friction area 4 and with the outlet shaft 12. 

After having supplied pressure fluid, which may be represented both by a liquid and 
gas, the rolling rotor 8 starts rolling over the internal wall of the liquid container 5. The 
mechanism of rise of a circling rolling motion of the rolling rotor 8 is described in 
details in the mentioned international application PCT/CZ97/00034 and that is why it 
will be not repeated. It is only needed to stress that during the rolling there does not 
occur any considerable sliding between the rolling rotor 8 and the internal wall of the 
liquid container 5. The rolling of the rolling rotor 8 results in a precession motion of the 
precession shaft 2, and in this way a precession motion of the first friction area 3 as 
well. The second friction area 4 copies the precession motion of the first friction area 
3, and revolutions of the inlet shaft 12 are higher than revolutions of the precession 
shaft 2. 
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The mutual pressure of the first friction area 3 and of the second friction area 4 is 
such that it may make it possible, at the precession motion, to transfer a torsional 
moment by friction in the spot of their contact. Then the outlet shaft 12 rotates in a 
velocity which represents the precession velocity, i.e. the circulation velocity of the 
rolling rotor 8 in the liquid container 5, and the rotation velocity of the precession shaft 
2, i.e. the proportion between the diameter of the rolling rotor 8 and the internal wall of 
the liquid container 5 in the spot of their contact. By diminishing the difference 
between the diameter of the rolling rotor 8 and the internal wall of the liquid container 
5 in the spot of their contact, there is achieved a higher number of rolling for one turn 
of the rolling rotor 8, which results in a slower rotation of the precession shaft 2 and 
vice versa. 

By means of measuring, it was found out that by a diameter of the rolling rotor 8 of 
the value of 37,0 mm, which rolls over the diameter of 38,3 mm of the internal wall of 
the liquid container 5, and by supplying pressure water of 7,0 kPa, the precession 
shaft 2 rotates in a velocity of 30 rpm. The concave first friction area 3, the rounding 
off radius of which being R = 5 mm, has the largest radial diameter in the value of 8 
mm, and the second friction area 4 has its rounding off diameter R = 15 mm and the 
largest radial diameter =15 mm. When combining revolutions and the precession 
motion of the precession shaft 2, revolutions are multiplied, so that the outlet shaft 12 
rotates in a velocity of 130 rpm. 

In Fig. 2, there is shown another exemplary embodiment of the multiplier of 
revolutions according to the invention. In this case it concerns a room air humidifier, a 
freely laid ball 9 of which has higher revolutions than the precession shaft 2 and it 
serves to a simple signalling of the humidifier function. On sides of the ball 9 there are 
fixed vortex elements 20 which, in this embodiment, are curved as airscrew blades. A 
source 1 of the precession motion is the same as in the embodiment according to Fig. 
1, i.e. a rolling fluid machine, known from the international application 
PCT/CZ97/00034. It comprises again of the liquid container 5 with the internal area of 
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a conical shape and liquid supply 6. In the upper cover it is provided with an off-take 
7, formed by a system of holes. The precession shaft 2 passes through the central 
hole in the upper cover and it bears on a step 1 1 . On the other side of the cover, the 
precession shaft 2 is locked against falling out by means of an extension piece 10, on 
the upper part of which there is made the first friction area 3 in the shape of an 
annulus. So the precession shaft 2 is mounted in a rotating way and at the same time 
in a swinging way too. The rolling rotor 8, as in the embodiment according to Fig. 1, is 
of the shape of a hollow hemisphere, turned with its open part against the direction of 
streaming. The second friction area 4 which is formed by a part of the ball 9, being 
pressed to the first friction area 3 only by its own weight, bears on the first friction 
area 3. 

The function is analogous as in the embodiment according to Fig. 1. After pressure 
water has been supplied, the rolling rotor 8 starts rolling over the internal wall of the 
liquid container 5. Water leaving the liquid container 5 through the system of holes of 
the off-flow 7, humidifies air in a room, and flows away to an unshown tank under the 
liquid container 5. The precession motion of the precession shaft 2, and in this way 
even the precession motion of the concave first friction area 3, is the result of rolling 
of the rolling rotor 8. The ball 9 rolls over the first friction area 3, and revolutions of the 
ball 9 are higher than revolutions of the precession shaft 2. Vortex sheets 20, curved 
as airscrew blades, are fixed to the ball 9, and that is why they have the same 
revolutions. So they cause air turbulences and help that liquid leaving the liquid 
container 5 may evaporate, which is especially advantageous, if aromatic or healing 
essences, used e.g. for healing asthmatics, are included in the circulating liquid. 

Another exemplary application of the multiplier of revolutions according to the 
invention, when designing a room humidifier, is illustrated in Fig. 3. This embodiment 
differs a little with respect to the embodiment illustrated in Fig. 2. The off-flow 7 is not 
formed by a system of holes, but by a drain 23, formed in the upper end of the 
precession shaft 2. The drain 23 is provided with a laterally orientated inlet 21, 
arranged inside the liquid container 5. It has also three outlets 22 which are directed 
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out of the precession shaft 2 in the area which lies outside the liquid container 5. The 
first outlet 22 is orientated axially at the end of the precession shaft 2, the second 
outlet 22 is directed from the precession shaft 2 laterally to the area between the first 
friction area 3 and the second friction area 4, and the third outlet is directed from the 
precession shaft 2 laterally to the area between the first friction area 3 and the cover 
of the liquid container 5. 

The second friction area 4 is formed by the lower part of the ball 9. The ball 9 is 
provided with a through hole 24, by means of which it is freely slid on the precession 
shaft 2, and onto their sides there are fixed vortex elements 20 in the shape of 
airscrew blades. 

The device function is analogous to the function of the embodiment shown in Fig. 2. 
The difference resides in fact only in realizing the off-flow 7, i.e. in directing the liquid 
leaving the liquid container 5. As to the embodiment shown in Fig. 3, a part of liquid 
leaves the liquid container 5 through the first outlet 22 at the end of the precession 
shaft 2, and it is sprayed both by pressure and because of the precession motion. 
This fact, together with increased revolutions of vortex areas 20, supports, as to the 
room air humidifier, the mixing of drops of the leaving liquid with air. Another part of 
liquid leaves the liquid container 5 through the second outlet 22 into the area between 
the first friction area 3 and the second friction area 4, and in this way it improves their 
mutual motion. The remaining part of liquid leaves the liquid container 5 through the 
third outlet 22 between the first friction area 3 and the cover of the liquid container 5. 

When designing a multiplier of revolutions according to the invention, any source 1 of 
the precession motion may be utilized, not only a rolling fluid machine, illustrated with 
respect to the embodiments according to Figs. 1 to 3. This rolling fluid machine may 
be replaced with any suitable drive, the outlet shaft of which performs a precession 
motion. 

The rolling rotor 8 may be of arbitrary rotation shape. It is also not essential which of 
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the bearing surfaces 3, 4 has a concave shape and which a convex one. Bearing 
surfaces 3, 4, may also have another suitable shape, e.g. annulus - convex surface. 

Liquid containers 5, as to the embodiments according to Figs. 1 to 3, have their 
internal wall of a conical shape. By shifting the rolling rotor 8 in the direction of the 
longitudinal axis, the character of the precession motion can be changed, and in this 
way final revolutions can be affected. 

Finally it may be stressed that the multiplier of revolutions according to the invention 
can be applied always, if it is needed to multiply basic revolutions. 
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CLAIMS 

1. A multiplier of revolutions characterized by the fact that it comprises a source (1) 
of a precession motion, from which a rigid precession shaft (2) is protruding, which is 
provided at its end with the first friction area (3), on which the second friction area (4) 
is bearing, and the axis of the precession shaft (2), at a standstill situation, is coaxial 
to the vertical axis of the second friction area (4). 

2. The multiplier of revolutions as in Claim 1, wherein the source (1) of the 
precession motion comprises of a liquid container (5) with a rotary internal wall, which 
is provided with a liquid supply (6) and with at least one off-take (7), and in the 
longitudinal axis of the liquid container (5) there is mounted, in a rotary and swinging 
way, the precession shaft (2), the end of which in the liquid container (5) is provided 
with a rolling rotor (8), and the opposite end bears the first friction area (3), on which 
the second friction area (4) is bearing. 

3. The multiplier of revolutions as in Claim 1 or 2, wherein an outlet shaft (12) is 
connected to the second friction area (4). 

4. The multiplier of revolutions as in Claims 1, 2 or 3, wherein one of the friction 
areas (3, 4) is of a convex shape, while the second of the friction areas (3, 4) is of a 
concave shape. 

5. The multiplier of revolutions as in Claim 1, 2 or 3, wherein the first friction area (3) 
is of the shape of an annulus and the second friction area is of a convex shape. 

6. The multiplier of revolutions as in Claim 4 or 5, wherein the second friction area (4) 
is formed by a part of a ball (9). 

7. The multiplier of revolutions according to any of the Claims 1 to 6, wherein the 
second friction area (4) bears vortex elements (20). 
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8. The multiplier of revolutions according to any of the Claims 2 to 7, wherein the off- 
take (7) is formed by a drain (23), which is provided at least with one inlet (21) 
arranged inside the liquid container (5), and at least with one outlet (22) arranged 
outside the liquid container (5). 

9. The multiplier of revolutions as in Claim 8, wherein the drain (23) is led, at least 
partially, inside the precession shaft (2). 

10. The multiplier of revolutions as in Claim 9, wherein the drain (23) is provided with 
the outlet (22) arranged axially at the end of the precession shaft (2), and/or it is 
provided with the outlet (22) arranged on the precession shaft (2) laterally between 
the first friction area (3) and the second friction area (4), while the second friction area 

(4) is formed on the ball (9), which is freely shifted on the precession shaft (2), and 
the ball (9) is provided on its sides with vortex elements (20). 

11. The multiplier of revolutions according to any of the Claims 2 to 10, wherein the 
rolling rotor (8) is axially adjustable, and the rotary internal wall of the liquid container 

(5) is of a conical shape. 
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Fig.l 



WO 01/44688 



2/3 



PCT/CZ00/00088 




Fig. 2 
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a suspension joint (13) . The shaft performs a 
precession motion as liquid flows between a supply (6) 
and off-take (7) . The shaft has a friction area (3) 
that bears on a friction area (4) fixed to an outlet 
shaft (12) causing the outlet shaft to revolve faster 
than the precession shaft. 

USE - Revolution multiplier for rotating an outlet 
shaft in a device, e.g. a room air humidifier. 

ADVANTAGE - Provides a simple device based on a 
completely new principle for multiplying shaft 
revolutions . The friction areas can have various 
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shapes, e.g. concave and convex or part ball-shaped, 
and can include vortex elements to form the room air 
humidifier. Liquid/air mixing is enhanced by spraying 
liquid out through the end of the precession shaft. The 
rolling rotor is adjusted axially to change the 
precession motion . 

DESCRIPTION OF DRAWING (S) - The drawing shows a 
schematic view of the revolution multiplier. 
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